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(g) The invention relates to a toy car remote control 
device, the said toy car having electrically powered 
functions including: 

- a transmitter which transmits a radio signal 
and. 

- a receiver which receives the said signal and 
controls the functions of the car. 



- the said signal being a digital waveform com- 
posed of serial data (3-5) organized within a 
time frame (6). 
The said serial data codes comprise two; iden- 
tification code pulses, or ID code pulses, and control 
code pulses, each control pulse controlling a func- 
tion of the toy car. 
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FIELD OF THE INVENTION 

The invention relates to a remote control de- 
vice for toy cars. More particularly, it relates to a 
remote control device which uses radio signals to 
control the toy's electrically powered functions. 

DESCRIPTION OF THE PRIOR ART 

Toy car radio remote control devices already 
exist and can be either complex or simple and 
cheap. However, the performance of the second 
category is often poor and they sometimes gen- 
erate spurious commands. This is particularly true, 
for example, when : 

- the transmitter has been switched off but the 
receiver in the toy car has been left on : 
some of the toy's functions may be activated 
by spurious interference received by the re- 
ceiver. 

- the transmitting and receiving antennas phys- 
ically touch each other and generate spurious 
interference. 

- the receiving antenna comes into contact with 
metal objects. 

- somebody physically touches the receiving 
antenna. 

SUMMARY OF THE PRIOR ART 

Some objects of the invention are to provide an 
inexpensive, reliable toy car remote control device 
for controlling the electrically powered functions of 
a toy car. 

Further objects of the invention are to provide 
such a device that overcomes the drawbacks asso- 
ciated with old technology devices as listed above. 

In its basic fonm. the invention comprises a 
transmitter that transmits a radio signal, and a 
receiver that receives the said signal and controls 
the functions of the car. 

The signal is a digital waveform composed of 
serial data organized within a time frame. 

The serial data codes comprise two identifica- 
tion code pulses, or ID code pulses, and control 
code pulses, each control pulse controlling a func- 
tion of the toy car. 

The receiver only processes the control code 
pulses if they are received with the two identifica- 
tion pulses. 

Spurious interference detected by the receiver 
is unlikely to be structured in the same way as the 
signal sent by the transmitter and so there is no 
risk of the receiver interpreting such interference as 
a radio control signal sent by the transmitter. 

In various embodiments of the invention, the 
toy car remote control device will have the follow- 
ing features either separately or several together: 



- the functions of the toy car are a direction 
control, a speed function and a steering con- 
trol; 

- the value produced by at least one of the 
5 control pulses controlling a function of the toy 

car depends on the duration of the control 
pulse; 

- any spike or noise with duration less than 
0.25ms will be filtered out by internal digital 

10 filter ; 

- the receiver comprises a built-in tone am- 
plifier with closed loop gain, a means for 
clamping the level of the code pulses and a 
decoder; 

IS - the decoder comprises at least one pulse 
width comparator; 

- the decoder comprises several pulse width 
comparators, each one corresponding to a 
specific code pulse, together with a clock 

20 demultiplexer which enables the respective 

pulse width comparator at the instant its cor- 
responding code is available; 

- the decoder comprises several latches, each 
one corresponding to a code pulse, and 

25 which are triggered by the respective pulse 

width comparator to control an output, each 
output being protected against cross-con- 
ducting by Nand gates; 

- the receiver comprises a light-emitting diode 
30 that flashes when no signal is being received 

by the receiver. 

BRIEF DESCRIPTION OF THE FIGURES 

35 Figure 1 is a representation of the data 

waveform. 

Figure 2 is a block diagram of the receiver of 
the invention. 

Figures 3 and 4 are schematic diagrams of the 
40 data decoder of the invention! 

Figure 5 is a timing diagram showing how the 
invention functions. 

Figure 6 is a flow chart of the operations per- 
formed. 

45 

DETAILED DESCRIPTION 

The invention relates to a toy car remote con- 
trol device. 

50 It comprises a transmitter and a receiver. The 

transmitter sends a radio signal that the receiver 
receives and uses to control the car's functions. 

These functions are usually electrically power- 
ed functions such as direction control (forward or 
i5 reverse), steering (left or right) and turbo 
(acceleration in speed). 

The signal transmitted by the transmitter is 
represented in Rgure 1. It is a digital waveform 
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comprising serial data codes 1-5 organized with a 
time frame 6. 

This time frame 6 is regularly repeated when- 
ever any control key of transmitter is pressed, the 
duration of each frame ranging from 15 to 20ms. 

The first two pulses 1.2 of each frame are ID 
code pulses. The duration of these ID code pulses 
is fixed at 4ms each, for example. 

The third pulse 3 is the direction control code 
pulse that the receiver interprets according to the 
width or duration of the said pulse. A narrow direc- 
tion code pulse is interpreted as "forward" and a 
wide direction code pulse as "reverse". . 

The fourth pulse is the turbo code pulse. It is 
interpreted on the basis of being present or absent 
in the time frame. When the turbo code pulse is 
present, this means that the turbo function is to be 
activated, and when the said pulse is absent, this 
means that the turbo function is to be deactivated. 

The fifth and last pulse 5 is the steering code 
pulse. Like the direction code pulse, the steering 
code pulse is interpreted on the basis of its width 
or duration. For a narrow steering code pulse, the 
steering actuator must steer the car to the left, and 
for a wide steering code pulse, the steering ac- 
tuator must steer the car to the right. When no 
steering code pulse is present in the time frame, 
the steering actuator must keep the steering cen- 
tralized. 

The width of a narrow direction or steering 
code pulse is 0.5ms and that of a wide direction or 
steering code pulse 2ms. 

The width of the turbo code when present in 
the frame is 0.5ms. 

The two ID code pulses are separated by a 
time interval 7 of 0.5ms, with a time interval 8 of 
1.5ms separating the second ID code pulse and 
the first control code pulse. 

Successive frames are separated by a free 
time interval of approximately 2ms. 

A block diagram of the receiver carried by the 
toy car is shown in Figure 2. The receiver provides 
the control signal for each of the car's electrically 
powered functions on a separate output. 

The RF signal is received by antenna 10, Out- 
put pins 11 to 16 each correspond to a value of a 
function of the car to be activated. 

The signal received by antenna 10 passes 
through the RF front-end circuit 17 to input pin 18. 
The signal is then fed to a built-in tone amplifier 19 
providing a closed loop gain of 60dB. Tone am- 
plifier 19 provides a constant maximum level digital 
signal at point 20 therefore mitigating the effects of 
any variation in received signal strength. 

The signal at the output of amplifier 19 is also 
sampled by LED driyer 22. LED driver 22 makes 
LED 66 flash whenever there is no output signal 
from amplifier 19, and stops it flashing as soon as 
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a signal reappears on the output of amplifier 19. 

This is particularly useful for providing a visual 
indication of the car being out of remote control 
range. 

5 A synchronized astable timer 23 provides a 

string of 0.25ms clock pulse signals which control 
two timers 24, 25. 

These 0.25ms clock pulses are also applied to 
a pulse width comparator operating as a digital 

70 filter 30 to reject any spike and noise before per- 
forming data decode. 

First timer 24 together with pulse comparator 
26, first ID detector 27 and second ID detector 28 
allow the receiver to recognize that the received 

75 signal is a valid signal and not spurious interfer- 
ence. 

For a valid signal, second timer 25 activates 
clock demultiplexer 29. Clock demultiplexer 29 has 
seven outputs, each corresponding to a value of 

20 one of the control pulses. 

Each of these outputs 32 to 36 is connected to 
a corresponding decoder 42-46, or pulse width 
comparator, that also receives the data from the 
signal. On decoding the data, decoder 42-46 op- 

25 erates a drive latch 52-56 that is connected to a 
corresponding output pin 12-16. 

Output pin 11 corresponds to the "centre" 
steering code which is automatically selected in the 
absence of a "left" or "right" steering code pulse 

30 in the received signal frame. 

Protection circuits 61 and 62 are provided be- 
tween the drive latches for direction and steering to 
protect against cross-conducting. 

In concern of system integration into a chip 

35 with pin limited, it is preferrable to monitor perfor- 
mance of digital signal after passed amplifier 19, 
schmitt trigger 21, and digital filter 30. In order to 
be measured the signal at pin 11. just biased pin 
63 to supply voltage. At normal condition, switch 

40 63 is always connected to left and right latch 
through a logical circuit 65. 

Figures 3 and 4 propose detailed practical cir- 
cuit diagrams of the functions represented on the 
block diagram in Figure 2. 

45 The signals transmitting the serial codes from 

the transmitter are received and fed to "Data In" 
pin 18. The pulses are then shaped by Schmitt- 
triggered circuit 101 which comprises two Quad 2- 
Input Schmitt-triggered Nand Gates 102, 103. One 

50 Shot timer 104 is a Monostable Multivibrator which 
generates a 3.8ms pulse on each positive-going 
transition of the data codes. 

This pulse is sent through circuit 105 to ID 
detector 108. 

55 Circuit 105 comprises two Quad 2-lnput 

Schmitt-triggered Nand Gates 106, 107. ID detector 
108 is a Dual J-K Flip-Rop with Clear. 



3 



5 



EP 0 574 634 Al 



6 



The operation of astable timer 23 is synchro- 
nized at falling edge of output from detector 108 to 
provide a string of 0.25ms clock pulses. 

If the second ID code pulse is detected before 
or on the fourth clock pulse available, a first ID 
detector 27 will be toggled and enable the second 
ID detector 28. 

However, if the second ID code pulse has not 
been received before or on the fourth clock pulse, 
ID detector 27 will be reset automatically on the 
fifth clock pulse. 

The process for the second ID detector 28 is 
the same as that for the first ID detector 27 except 
that second ID detector 28 enables a four-bit ring 
counter 118-125 and first ID detector 27 enables a 
three-bit ring counter 110-115. 

Clock demultiplexer 29 is synchronized by as- 
table timer 23. and is activated by a signal re- 
ceived from the second ID detector 28 through 
Quad 2-lnput Nand Gate 109 together with Hex 
Inverter 130 and 131. 

Clock demultiplexer 29 and its associated com- 
ponents 116-125 produce five clock signals. 

Each clock signal, respectively 202, 203, 204, 
205 and 206, supplied by clock demultiplexer 29 is 
correctly timed to coincide with one of the control 
code values. It is directed to a pulse width com- 
parator 302-306 which receives the signal's digital 
data via filter 30 and can send a signal to drive 
latches 402-406 which in turn send a signal to 
output pin 12-16. The pulse width comparators 
each comprise a Dual J-K Flip-Flop with Clear, 
each receiving data signals on the clock pulses. 

The drive latches each comprise two Quad 2- 
Input Nand Gates in combination with two Quad 2- 
Input Nor Gates. 

Many different components can be used to put 
the invention into practice, however when using 
those from the applicant (SGS-THOMSON firm), 
the following numbered components can be used : 

- as Quad 2-lnput Schmitt Nand Gate 102. 103. 
106, 107 : HC 132. 

- as Dual J-K Flip-Flop with Clear 27. 28, 108, 
110, 111. 114, 116, 117, 120, 123 : HC 73, 

- as Dual Precision Monostable Multivibrator 23 
: 4538. 

- as Quad 2-lnput Nand Gate 109, 118, 121, 
124, 422, 423. 424. 425. 426 : HC 00. 

- as Quad 2-lnput Nand Gate 412. 413, 414, 
415, 416 :HC 08. 

- as Hex Inverter 119. 122, 125, 126. 130, 131 : 
HC 04. 

- as Triple 3-lnput Gate 1 12. 1 13, 1 15 : HC 10. 

- as Astable Timer 23 : NE 555. 

- as Clock Demultiplexer : HC 237. 

- as Digital Filter 30 : HC 73. 

Figure 5 shows the timing diagram of some of 
the most important signals in the receiver. 
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701 is the input signal, as already represented 
and described in Figure 1 . 

702 is the signal produced by astable timer 23 
in response to the first ID code pulse. 

5 704-709 are the signals produced by the clock . 

demultiplexer, respectively on each of its outputs. 

The operation of the device will now be de- 
scribed with reference to the flow chart in Rgure 6. 
First, when power is connected to the receiver, 
10 all functions are reset (601). 

Data codes are then detected by the receiver 
(602). 

The signals are amplified (603) to provide a 
maximum constant level and then shaped by a 
IS Schmitt-triggered circuit (604). 

The first pulse operates the one-shot multi- 
vibrator (605) that performs the ID code pulse 
comparison (606). 

The first ID code pulse is detected (807) and 
20 its positive-going edge brings the three-bit ring 
counter (608) into operation. 

If the second ID code pulse is detected before 
or on the fourth clock pulse (609). the first ID 
detector will be toggled, enabling in turn the sec- 
25 ond ID detector (610). 

However, if the second ID code pulse has not 
been received before or on the fourth clock pulse. 
ID detector 27 will be reset automatically on the 
fifth clock pulse. 
30 The second ID code pulse is detected in the 

same way as the first ID code pulse (610-613), 
except that the ring counter is a four-bit ring coun- 
ter (611). 

When the first and the second ID code pulses 
35 are con-ectly detected, five separate clock pulses 
will be generated by the clock demultiplexer (29). 
These clock pulses will be used to control cor- 
responding pulse detectors together with Incoming 
digital signal for each of the control functions. 
40 After detection, each pulse activates a latch 

that operates the corresponding function- 
Claims 

45 1. Toy car remote control device, the said toy car 
having electrically powered functions including: 

- a transmitter which transmits a radio sig- 
nal and. 

- a receiver which receives the said signal 
50 and controls the functions of the car, 

- the said signal being a digital waveform 
composed of serial data (3-5) organized 
within a time frame (6). 

characterized in that the said serial data 
55 codes comprise two Identification code pulses, 

or ID code pulses, and control code pulses, 
each control pulse controlling a function of the 
toy car. 

4 
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2. Toy car remote control device according to 
claim 1, characterized in that it comprises an 
internal digital filter 30 to reject any spike or 
noise from the signal. 

5 

3. Toy car remote control device according to 
any of claims 1 and 2, characterized in that It 
comprises an amplifier 1 9 and a schmitt trigger 
21 processing the signal before decoding. 

10 

4. Toy car remote control device according to 
any of claims 1 to 3, characterized in that the 
functions of the toy car are a direction control, 
a speed function and a steering control. 

16 

5- Toy car remote control device according to 
any of claims 1 to 4, characterized in that the 
value produced by at least one of the control 
pulses (3.5) controlling a function of the toy car 
depends on the duration of the control pulse. 20 

6. Toy car remote control device according to 
any of claims 1 to 5. characterized in that the 
receiver comprises a built-in tone amplifier (19) 

with closed loop gain, a means for clamping 25 
the level of the code pulses and a decoder. 

7. Toy car remote control devices according to 
claim 6, characterized in that the decoder com- 
prises at least one pulse width comparator (42- 30 
46). 

8. Toy car remote control device according to 
any of claims 6 and 7, characterized in that the 
decoder comprises several pulse width com- 35 
parators (42-6), each one corresponding to a 
specific code pulse (29), together with a clock 
demultiplexer which enables the respective 
pulse width comparator (42-46) at the instant 

its corresponding code is available. 40 

^9. Toy car remote control device according to 
any of claims 6 to 8, characterized in that the 
decoder comprises several latches (52-56). 
each one corresponding to a code pulse, and 45 
which are triggered by the respective pulse 
width comparator to control an output. 

10- Toy car remote control device according to 
claim 9, characterized in that it comprises 50 
Nand gates (61, 62) that protect each output 
against cross-conducting. 

11- Toy car remote control device according to 

any of claims 1 to 10, characterized in that the 55 
receiver comprises a light-emitting diode 66 
that flashes when no signal is being received 
by the receiver. 

5 
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